With the rising prevalence rates of child and adolescent obesity over the last several decades, it is important to examine the extant research to inform future research. Objective: The aim of this paper was to review and critique research investigating familial correlates of child and adolescent obesity in the last decade. Methods: A literature review was conducted between March 2008 and December 2008. Studies published after 2000 that assessed familial associations with child and adolescent obesity in the parental, family functioning, and sibling domains were included in the review. A total of 80 studies met the inclusion criteria. Results: The majority of studies focused on the parental domain. Substantial evidence indicates an association between authoritative parenting style and child/adolescent lower BMI, healthy dietary intake, and physical activity. Also, research on family meals has consistently shown an association between the frequency of family meals and child/adolescent lower BMI and healthy dietary intake. Conclusion: To date, preliminary evidence suggests that familial factors are associated with child and adolescent obesity, dietary intake, physical activity, and weight control behaviors, but most of the evidence is cross-sectional and there are limitations to the research. Recommendations for future research are discussed.
INTRODUCTION
Over the last two decades, the obesity prevalence rates have doubled in children and tripled in adolescents (1) (2) (3) . This seemingly uncontrollable problem has been deemed an 'epidemic' by public health researchers and professionals (4) . Numerous expert panels and national meetings have been convened to address the problem (5) (6) (7) (8) . These expert panels and committees, along with other researchers, have pointed to the importance of the family and the multi-level influences in the family system that shape children and adolescents on a daily basis as a neglected area of research (9) (10) This review also aims to be more systematic than past reviews on childhood/ adolescent obesity by reviewing the literature investigating multiple domains of the family system, rather than focusing on select components, such as parenting (11) (12) , the food environment (13) (14) , or the individual child or adolescent (6, (15) (16) , in exclusion of the entire family system. This article will investigate the relation between the three central domains of the family and their associations with child/adolescent obesity: (a) parental domain, (b) family functioning domain, and (c) sibling domain.
FAMILY SYSTEMS THEORY
The family systems theory indicates that families live in complex systems in which multiple interactions occur simultaneously (17) (18) (19) . Within family systems there are sub-systems or domains (e.g., parental, family functioning, sibling). The multiple interactions that occur within family domains are of specific interest when studying the associations between the family and child and adolescent obesity. According to the family systems theory (18) , the interactions that occur within the family are reciprocalthat is, each family member is shaping and being shaped by other family members' actions. The mutual influencing patterns may give particular insight into the behaviors that ultimately determine dietary intake and physical activity in youth.
The multi-level influencing of health behaviors has gained recognition in the field of public health as well. Research has identified that such health behaviors as diet and physical activity are likely correlated, or co-occur, within individuals rather than being independent actions and are likely influenced by multiple sources (20) (21) . For instance, health behaviors occur within a family system that can either support and model them or downplay their importance.
In figure 1 a model is shown depicting the important family domains theoretically associated with child and adolescent obesity. This review will critique studies in each domain.
Inclusion criteria
A total of 80 empirical studies met the inclusion criteria for the review. Studies were included based on the following criteria: a) the study investigated at least one domain of family life as the independent variable (parental domain, family functioning domain, or sibling domain), b) the dependent variable was related to child or adolescent obesity (e.g. weight status, dietary intake, physical activity), c) the study was quantitative in nature, d) the study was not an intervention study, case study, review article or theoretical paper, e) the study was published in the year 2000 or later, and f) the study included children or adolescents from birth to 18 years old. Both child and adolescent samples were included because most studies overlapped the ages of the participants. Also, some studies had multiple independent variables. In these cases, specific findings were reported separately in the appropriate family domain. Although this increased the 'n' count of the specific family domain, it did not count twice in the overall 'n'. Thus, domain totals (n = 87) differ from the overall total (n = 80) for the review.
Coding
Studies were coded and organized ( (associations between IV and DV).
LITERATURE BEFORE YEAR 2000
The majority of literature before the year 2000 looked at individual factors related to child and adolescents obesity. In particular, child and adolescent factors contributing to obesity such as, specific foods eaten, time spent in front of the television, time spent in physical activity and individual parent factors such as, control over the feeding environment were areas of focus (13) (14) (15) (16) .
Toward the end of the 20 lh Century, researchers began to look at familial systemic associations with child and adolescent obesity by focusing on parent/child interactions, such as parenting style and family behaviors, such as family meals (11) (12) . Other systemic variables such as family closeness/connectedness, sibling weight teasing, or parental modeling of health behaviors had not been investigated. It was not until the late 1990's when calls to the field by expert panels, national committees, and family intervention researchers pointed to the neglected influence of the family system on child and adolescent obesity that researchers began to include familial systemic variables in their research designs (8) (9) (10) (11) (12) . This review focuses on studies after the year 2000 in order to identify research that has been more inclusive of using family variables in research designs.
RESULTS

Parental domain associations with child/ adolescent obesity (n = 52)
The parental domain is composed of general parenting behaviors, referred to as parenting style, and specific parenting practices. Parenting style describes a typology of attitudes and behaviors that characterize how a parent will interact with a child across domains of parenting that may result in individual differences among children on key outcomes (22) . Parenting practices describe specific behavioral strategies used by parents to socialize their children (22) . Parenting styles are considered trait-like, whereas parenting practices are considered state dependent (16, 22) . Both parenting style and parenting practices have been looked at in relation to child and adolescent obesity.
Parenting style (n = 13)
Parenting style is characterized by the degree of parental demandingness (defined as structure/expectations) and responsiveness (defined as emotional availability/support) (23). The four parenting styles studied most commonly in the parenting literature are authoritative, authoritarian, permissive, and neglectful (23) (24) .
• An authoritative parent balances high levels of demandingness with high levels of responsiveness. • An authoritarian parent exhibits a high level of demandingness and low level of responsiveness.
• A permissive parent expresses a low level of demandingness and a high level of responsiveness. • A neglectful parent exhibits a low level of demandingness and responsiveness.
According to the family systems theory (17) (18) (19) , parenting style modifies or has an impact on the relation between parent practices and child outcomes, such that a child's behavior exhibited within the context of a more positive parenting style (authoritative) will have a more beneficial impact on the child versus a behavior exhibited in a more negative parenting style (non-authoritative). General parenting style has been investigated, as well as parenting style applied specifically to the feeding environment, called "feeding style". Feeding styles are ways in which parents use authoritative, authoritarian, permissive or neglectful parenting styles in relation to feeding their children.
According to the family systems theory (18), it is expected that an authoritative feeding style will promote more healthy dietary intake and greater child ability to self-regulate eating behaviors, whereas, an authoritarian feeding style will promote rigid feeding practices and decreased ability to respond to satiety and hunger cues.
Cross-sectional studies (n = 11). Crosssectional studies looking at general parenting style conducted with children ages 3-10 years and adolescents 10-17 years from diverse ethnic backgrounds have found similar results. These studies consistently found that authoritative parenting style was associated with child and adolescent lower body mass index (BMI), availability of fruit and vegetables in the home, child consumption of fruit, vegetables, and dairy products, lower consumption of sugar sweetened beverages, and higher levels of physical activity (25) (26) (27) (28) (29) (30) .
In contrast, authoritarian and neglectful parenting styles were positively associated with child and adolescent BMI, availability of sweets and unhealthy foods in the home, and negatively associated with vegetable consumption and physical activity (27) (28) (29) (30) (31) (32) (33) . Meilin et al (30) further found that authoritarian parenting style was associated with lower breakfast consumption and higher emotional distress among overweight adolescent boys and higher rates of extreme dieting behaviors among adolescent overweight girls.
Researchers looking at specific feeding styles with children ages 3-6 years old, with diverse ethnicities, found similar results as in the general parenting style literature. Authoritative feeding styles were associated with healthy dietary intake, and authoritarian feeding styles were associated with unhealthy dietary intake and an increased availability of unhealthy food in the home (34) (35) . Hughes et al (34) found that Hispanic parents were more likely to have permissive feeding styles, and AfricanAmerican parents were more likely to have neglectful feeding styles.
Longitudinal studies (n = 2). In a longitudinal study of general parenting style with young children (majority white with mid to high socioeconomic status (SES), Rhee et al (8) found that children of authoritarian mothers had an increased risk of being overweight (five times the odds) compared with children of authoritative mothers, and that children of permissive and neglectful mothers were twice as likely to be overweight, compared with children of an authoritative mother. Berge et al (36) found a negative association between authoritative parenting style and BMI in adolescent boys and an interaction between maternal authoritarian parenting style and father neglectful parenting style that predicted higher BMI in boys.
Parenting practices (n = 39) Parental control over the child feeding environment, parental pressure/restricting behaviors in the food environment, and parental encouraging or modeling of health behaviors are specific parental practices in the home that have been studied in relation to child and adolescent obesity.
Parental Control over the Feeding Environment (n =9)
Cross-sectional studies (n = 8). Crosssectional studies conducted with children ages from birth to 13 years from diverse ethnic groups have found that children whose parents made a greater attempt to control their diets reported higher BMI, intakes of both healthy and unhealthy snack foods, higher levels of body dissatisfaction, fewer physical activities, and increased television viewing time (28, (37) (38) (39) . Additionally, in a study by Baughcum et al (37) , obese mothers were found to give their children less control in the feeding context than normal weight mothers.
In contrast, other cross-sectional studies have found that parental control over the child food environment did not predict poorer dietary intake or overweight in children. Such studies found that parental control over children's intake was inversely associated with overweight (in girls) and unrelated to vegetable intake (40) (41) (42) (43) . Of further interest, Wardle et al (42) found that obese mothers prompted their children to eat less often and exerted less overall control of their child's intake than normal weight mothers. This result directly contradicts the findings of the Baughcum et al (37) study.
Longitudinal studies (n = 1). One longitudinal prospective study was conducted with children from birth to 9.5 years old from diverse ethnic backgrounds. The researchers found that future child overweight had bidirectional associations. First, whether a child became overweight after birth was dependent on the weight status of their parent, the parent's control of the feeding environment, and the child's own temperament. For thinner parents, persistent tantrums (temperament) over food by the child and reactive overfeeding of the child by the parent created the highest risk. For overweight parents, the developmental pattern associated with parents' low concern about their child's thinness combined with a highly emotional child (temperament) conferred the highest risk for obesity (44) .
Parental pressure/restricting of the feeding environment (n =13)
Cross-sectional studies (n = 8). Crosssectional studies conducted with children and adolescents between the ages 0-17 years from diverse ethnic backgrounds found that maternal pressure and restriction in the feeding environment was positively associated with child and adolescent BMI and decreased healthy dietary intake (45) (46) (47) (48) (49) (50) (51) . Additionally, maternal restriction was positively associated with children's BMI in the case of obese mothers but not nonobese (49) . Furthermore, Black mothers reported higher levels of restricting, pressuring to eat, and feelings of responsibility for adolescent's weight (50). Carper et al (47) further found that the daughters' dietary restraint was positively associated with parental pressure to eat, and disinhibition was positively associated with parental restriction.
Two cross-sectional studies found that maternal pressure was inversely correlated with children's BMI (48, 52) . In the study by Francis et al (48) , this relation was significant only when the mothers were of normal weight and perceived their daughter as underweight.
Longitudinal studies (η = 5). Longitudinal studies looking at parental pressure/ restricting of the feeding environment have been conducted with primarily white children ages from birth to 9 years. These studies found that children with mothers who used restriction in feeding and/or pressured their child to eat had a greater increase in BMI from ages 5-9 (53-55). Birch et al (53) and Fisher and Birch (54) further found that overweight girls at the age of 5 years who received higher levels of maternal food restriction had the highest eating in the absence of hunger at age 9 and were more likely to be overweight at ages 5 and 7. In contrast, Faith et al (56) found that restriction by parents at age 5 predicted increased BMI at 7 years, but pressure to eat predicted reduced BMI.
Duke et al (57) investigated precursors to parental pressuring and restricting. The authors found that parental pressure to eat for both genders was predicted by a higher level of parental body dissatisfaction at the birth of their child. For sons, three additional parental conditions predicted parental pressure and restriction to eat: minority status, parent being born outside of the United States of America (US), mother's early return to work, and authoritarian parenting style. For daughters, an early maternal pushy feeding style, parental hunger, a parental history of eating disorders, and parent being born outside of the US was predictive of parental pressure and restriction.
Parental encouraging and modeling of health behaviors (n =17)
Cross-sectional studies (n = 13). Crosssectional studies looking at parental modeling of healthy behaviors with children ages 2-18 years from diverse ethnic backgrounds found that parental modeling of healthful dietary behavior was associated with youths' lower BMI, dietary fat intake, higher consumption of fruits, vegetables, and dairy products, and mothers serving more fruits and vegetables in the home (27, (58) (59) (60) (61) (62) (63) (64) . One study found such associations only with older youth (15-18 years old) and not younger youth (11-14 years old) (58) , and two studies found that the relations were modest to weak in magnitude (58) (59) . Two of the six crosssectional studies investigating parental modeling were experimental and conducted in a laboratory setting. These studies found that children increased their liking of a novel food (including vegetables) when: the food was the same color as the adult model, when the adult was modeling the behavior, and after repeated exposure (65) (66) .
Three cross-sectional studies focusing on parental encouraging of health behaviors were conducted with a diverse group of 11 -18 year old adolescents. Two studies found that parents reported encouragement to increase exercise and eat healthy was positively related to healthy dietary intake and physical activity in adolescent girls and white and black adolescent boys, although the associations were modest to weak (67) (68) . The other two studies looked at the effects of parental encouragement of dieting behaviors. The researchers found that adolescents who were encouraged by mothers to diet were significantly heavier. Also, boys who were encouraged to diet were more likely to be worried about gaining weight, currently dieting, and more likely to report unhealthy weight control behaviors compared with boys who were not encouraged to diet. White males reported the highest rates of dieting when their mothers encouraged them to diet (69) .
Longitudinal studies (n = 4) investigated parental modeling and encouragement of healthy behaviors with primarily white children ages 4-10 years old. These studies found that predicting future child BMI was related to increases in parent BMI, familial risk of overweight, parental disinhibited eating, parental restricted eating, and fathers' enjoyment of physical activity (70) (71) . The relation between physical activity and BMI was significant only in one study and was not associated with parental modeling in the other. Another longitudinal study with ethnically diverse children ages from birth to 8 years found that mothers' modeling of food intake and children's food preferences were significantly related over time and those mothers' foods preferences limited which foods were offered to children (72) . Neumark-Sztainer et al (73) found that parents who perceived their adolescents as overweight were more likely to encourage them to diet. Parental encouragement to diet predicted poorer adolescent weight outcomes 5 years later, particularly for girls.
Summary of parent domain
Cross-sectional research indicates that authoritative parenting style is positively associated with child and adolescent obesity, dietary intake, and physical exercise. Although the results are promising, the next important step will be for researchers to conduct more longitudinal and experimental studies to confirm cross-sectional results, identify temporal ordering of variables of interest, and use diverse SES and ethnic samples (discussed below).
Mixed results have been found for studies related to parenting practices and child and adolescent obesity. The variability in the results from this review pose several questions related to measurement issues, self-report versus observational methods and confounding variables, which are discussed below. Also, several studies found the magnitude of the relation between parenting practices and child/ adolescent obesity to be weak or modest, and true only for certain groups (e.g. older cohort, males only, or for white and black adolescents only).
Family functioning domain (total η = 33)
The family functioning domain consists of the reciprocal interactions among all family members, which include the ability of the family to manage daily routines (e.g. family meals), communicate, problem-solve, be supportive, and respond emotionally to each other. According to family systems theory, it is expected that families who are conflictual, cold, unsupportive, distressed, and neglectful will create home environments that put children and adolescents at risk for unhealthy behaviors. The family functioning variables represented in the literature included family meals, family connectedness/closeness, and family weight teasing.
Family meals (n = 20)
Family meals have become one of the most interesting and well-researched topics related to child and adolescent obesity. Numerous researchers have looked into family meals as a way of better understanding family functioning in relation to child and adolescent weight and weightrelated behaviors. Family meals can be considered a proxy variable for measuring family functioning, in that the organizing, preparing and eating of a family meal can be a stress-inducing event. According to the family systems theory, the way a family responds to a family meal is indicative of their overall family functioning. Researchers have also investigated the importance of family meals in relation to child/adolescent healthy dietary intake.
Cross-sectional studies (n = 15). The results of the 15 cross-sectional studies will be discussed according to major findings for children and adolescents separately.
Four cross-sectional studies were conducted looking at associations between family meals and child weight and dietary intake. The age range of the children in these studies was between 5-12 years, and the majority of the participants were white. Two studies used direct observational methods. The main findings indicate that family meal frequency was associated with healthful dietary intake patterns, including more fruits and vegetables, less fried food and soda, less saturated and trans fat, lower glycemic load, more fiber and micronutrients from food (28, 31, 46, (76) (77) . The research of Gable and Lutz (28) also found that the amount of television viewed during family meals was associated with unhealthy dietary outcomes and obesity.
In a direct observational study, Jacobs and Fiese (77) found that families with obese children had difficulty with accomplishment, affect management, interpersonal involvement, and role division at family meals and had an increased presence of sugary beverages, shorter meal length, and fewer adults at the table. In a Moens et al (31) direct observational study, families with overweight children were found to have maladaptive control strategies and less parental support at meals versus the control group. In both studies, the observations and self-reports differed slightly with the selfreports indicating less maladaptive control strategies-and more affect management and interpersonal involvement at family meals than was actually observed.
In the 10 cross-sectional studies with adolescents, 9 were conducted by the same research group with a diverse ethnic and socioeconomic group of adolescents ages 11-18. Overall, the research team found that frequency of family meals was positively associated with intake of fruits, vegetables, grains, calcium rich foods, protein, calcium, iron, folate, fiber, and vitamins A, C, E, and B6, and negatively associated with softdrink consumption. Higher meal frequency and priority of family meals were also negatively associated with dieting, extreme weight control behaviors, and chronic dieting in girls (78-85). Videon and Manning (85) also found that parental presence at the evening meal was associated with higher adolescent consumption of fruits, vegetables and dairy foods, and decreased likelihood of skipping breakfast.
Researchers have also investigated the associations between television viewing and fast food on family meals. The results indicate that adolescents who watched television during family meals had lower intakes of vegetables, calcium-rich food, and grains, and higher intakes of soft drinks compared with adolescents not watching television during family meals. However, watching television during family meals was still associated with a more healthful diet than not eating regular family meals (86) . Also, adolescents in homes with fewer than three fast-food family meals per week were significantly more likely than those in homes with more fast-food family meals to report having vegetables and milk served with meals at home (87) .
Longitudinal studies (n = 5). Five longitudinal studies investigating the influence of family meals were conducted with a diverse ethnic and socioeconomic group of youth ranging in age from 9-21 years. The researchers found that the frequency of family meals significantly reduced the odds of being overweight one year later and three years later, predicted higher intake of fruits, vegetables, and lower intake of soft drinks, more breakfast meals (in females), a higher priority for meal structure and social eating in young adulthood (88) (89) (90) . Furthermore, the researchers found that the frequency of family meals in adolescence was a protective factor against extreme weight-control behaviors and disordered eating in young adult females (91) (92) .
Family emotional closeness/connection (n = 8)
Cross-sectional studies (n = 9). Crosssectional studies investigating family closeness/connection included families with children and adolescents ages 10-18 years from diverse ethnic back-grounds. Two studies used a comparison group. Family connectedness predicted lower BMI, higher breakfast consumption, more frequent family meals, lower family conflict, lower parentchild conflict specific to eating, and lower rates of emotional distress for overweight males and lower rates of extreme dieting among overweight girls (10, 26, 30, (93) (94) (95) . Furthermore, Turner et al (94) found that overweight girls perceived their fathers as being less caring and their mothers more caring compared with normal-weight girls. In contrast, two studies found that family closeness did not distinguish between moderate and severely overweight adolescents nor predict dietary intake in a Dutch or Belgium sample (96-97).
Family weight teasing (n = 5)
Cross-sectional (n = 4). Cross-sectional studies investigating the relation between family weight teasing and adolescent weight and weight-related behaviors were conducted with a diverse ethnic group of adolescents aged 11-18 years (98-101). The researchers found that perceived family weight-teasing was significantly associated with BMI, disordered eating behaviors, low body satisfaction, low self-esteem, high depressive symptoms, and thinking about and attempting suicide, among overweight and non-overweight adolescents (98) (99) (100) (101) . Also, more Hispanic, Asian-American, and mixed/other girls reported weight teasing by family members compared with white girls, but no difference among boys (101) .
Longitudinal studies (n = 1). One longitudinal study on family weight teasing was conducted with adolescents aged 11-18 years from diverse ethnic backgrounds. Neumark-Sztainer et al (102) found that weight-teasing by family members, personal weight concerns, and dieting/unhealthy weight-control behaviors of adolescents strongly and consistently predicted overweight status, binge eating, and extreme weight-control behaviors 5 years later.
Summary of family functioning domain
From cross-sectional and longitudinal research, convincing evidence shows that family meals have an enduring protective factor for children and adolescents, girls and boys, and across diverse ethnic groups related to obesity, healthy dietary intake, and lower levels of extreme weight control behaviors (in girls). These results should allow researchers to move forward in asking questions regarding how to increase the occurrence of family meals so that more children and adolescents can benefit from their protective factor.
Preliminary cross-sectional evidence is mixed concerning whether family connectedness/closeness is associated with obesity and health behaviors in youth. The studies that support this connection are cross-sectional and use single-group designs, making it unclear which factor preceded the other or how both youth overweight and family functioning may be bi-directionally influencing each other.
Additionally, the findings from this review indicate that family weight teasing is associated with child/adolescent BMI, disordered eating behaviors, and low body satisfaction, but no gender and race specific patterns emerged that have to be explored further.
Sibling domain (total η = 2)
The sibling domain is composed of the interactions between the offspring of the family. The relationships formed in the sibling domain are important because they tend to be the longest lasting relationship among family members-even longer than parent-child or husband-wife relationships (102) . Ample empirical evidence in the child development literature indicates that siblings have a beneficial affect on one another's cognitive, social, and emotional development (103) . The family systems theory would also hypothesize that siblings have an impact, whether positive or negative, on each other's health-related behaviors. Sibling weight teasing was the only outcome studied in relation to the sibling domain.
Weight teasing (n = 2)
Cross-sectional studies. One retrospective cross-sectional study was conducted with 18-year-old girls from diverse ethnic backgrounds assessing the effect of sibling weight teasing on weight status (104). The authors found that sibling weight teasing as a child was positively associated with greater maximum body size before 18 years of age. The higher rates of weight criticizing also positively correlated with emotional abuse. The other cross-sectional study with all females (majority white) found that girls who reported being teased by at least one sibling demonstrated significantly higher levels of body dissatisfaction, restriction, bulimic behaviors, depression, and lower levels of self esteem (105) .
Summary of sibling domain
This domain is the most under-researched in connection with child and adolescent obesity. Preliminary cross-sectional studies suggest that sibling weight teasing has a significant impact on emotional health and physical health. Although only two crosssectional studies were conducted on sibling teasing, earlier research on family weight teasing also confirmed these findings. Due to the negative impact weight teasing can have on child and adolescent emotional and physical health, it would be important for researchers to move to intervention work with prevention and treatment strategies to target this area of concern.
CRITIQUE AND RECOMMENDATIONS
To date, the evidence indicates that familial factors are correlated with child and adolescent obesity, dietary intake, physical activity, and weight-control behaviors. The results are promising but the studies have limitations related to the research design, assessment/measurement issues, units of analyses, covariates, and outcome measures. A critique of the current studies and recommendations for future research with families are relayed below.
Research design
Critique. Of the 80 studies, 77% were cross-sectional studies and 23% were longitudinal studies. The preponderance of crosssectional studies may be related to their lower cost. However, cross-sectional results are limited to associations between variables and an inability to examine the direction of effects. Additionally, stability versus change in family relationships and the impact of developmental stages or historical events on family process cannot be examined in cross-sectional studies.
Additionally, 88% of studies used single-group designs and only 12% used a comparison group. Although single-group designs provide useful information concerning the range of difficulties and problems obese children and adolescents experience and allow researchers to generate hypotheses for further studies, it is difficult to determine whether the problems identified are unique to having an obese child or adolescent. Comparison group designs, in which normal weight children are included, shed light on obesity-specific challenges and resources. Studies that include a normal weight comparison group contribute to the understanding of how the domains of family life contribute to child and adolescent obesity over and above the normative challenge of raising children.
Finally, only six studies (8%) in the review used direct observational methods. Direct observational methods are useful for studying variables that have consistently produced mixed results across existing studies. Variables not easily assessed accurately through self-report, such as interpersonal dynamics and bidirectional associations, may be more assessable through direct observational methods.
Recommendation. Longitudinal, experimental, and direct observational research is needed in all family domains. Because overweight and obesity have been conceptualized as a chronic condition (106) , studies that follow the same children and families over time would provide a much greater understanding of which families and children/ adolescents struggle with which issues at which points in time. Longitudinal studies with comparison groups provide the strongest evidence for causality. Identifying causal pathways will also provide a stronger evidence-base for building obesity prevention and treatment programs targeting youth obesity. A need also exists for in-home observational studies to be conducted. Such studies will help to determine what behaviors are truly being used in the home and will contribute toward creating a more accurate definition of the behaviors of interest and their impact. Such studies, however, are often costly and time-consuming to conduct. Observational studies in the laboratory setting are another alternative, but there is a question of validity regarding the behaviors being evaluated and whether these findings can be applied to real-world situations. Given these challenges, future studies must consider the implications of the study design and how the design will add to or clarify the existing body of literature in this area.
Also be beneficial for future studies would be to incorporate mixed qualitative and quantitative designs. Elder and Conger (107) suggest that a descriptive picture through qualitative analyses and detailed statistical analyses can contribute a greater understanding of the family systems phenomenon. Studies that integrate variable and case-centered approaches lead to a more thorough understanding of the underlying dynamics of complex relations, such as family systems (108) (109) . Such a combination allows for a focus on individual life stories (case-centered approach) and group comparisons (variable centered approach).
Assessments
Self-report assessments were used in 92% of the studies (n = 71) and direct observational measures were used in 8% (n = 6). provides a more systemic view of family relationships. The studies that included paternal data (32%) did not have equal numbers of mother and father reports. Thus, the responses of a small number of fathers was collapsed into the larger number of mother responses, and the ratings were then categorized as "parent reports". The practice of using these parent reports is questionable because fathers tend to report different, usually lower, rates of problems. Furthermore, the reports of two parents from the same family are not independent, thereby violating the assumptions that often underlie statistical tests. Another concern with many of the studies was their use of single-item measures (51%). Many studies were large, epidemiologic studies. Although survey research with large communitybased samples have realistic limitations related to survey length and participant fatigue, using single-item measures can become problematic when trying to measure complex concepts like parenting style or family emotional closeness.
Recommendation.
A need exists for more within-in family measurements that use multi-level and multi-measurement approaches. The inclusion of data from multiple informants (e.g. from both parents, from the child/adolescent, and from siblings) would provide a more systemic picture of the family's functioning. Multiple assessments also allow for the identification of specific, non-shared risk factors that may account for differential development of weight problems within the family system. Other research on children and adolescents has shown a low level of agreement among parent, sibling, and child reports on behavioral and psychological problems in children (111) . Given the low agreement between informants, it is likely that various individuals provide different and equally valuable information, and that using multiple informants to assess family domains more comprehensively would be beneficial.
In addition, standardized measures of family functioning (full scales or sub-scales) with sound psychometric properties rather than single-item measures should be used. Relying on such measures will help with construct definition and measurement problems for comparing results across studies more accurately.
Units of analysis
Critique. Most studies focused on the parent-child domain (61%). The family domain (37%) and sibling domain (2%) were under-represented in the studies reviewed.
However, even when an assessment focused on whole family functioning, such as family conflict or closeness, the respondent was one member of the family, usually the mother. Little attempt was made to combine individual reports to create a meaningful family-level measure. Thus, limited family-level data were available for assessing the bidirectional associations between the three family domains and child and adolescent obesity outcomes.
Recommendation.
A need exists to use systemic outcome variables. More family system variables should be studied, such as communication, boundaries, triangulation, self-regulation of the system, and so on. It would also be important for researchers to examine possible mediator or moderator effects of the family domains.
In this review, the preliminary evidence suggests that compared with normal weight youth, overweight youth are more likely to experience more non-authoritative parenting, more family conflict, less family emotional closeness, more restrictive feeding styles, less parental modeling of health behaviors, and more weight teasing.
The direction of cause and effect is still unclear, in that the family domains may contribute to negative health behaviors associated with obesity, but the overweight condition of the child/adolescent may also effect negative changes in the family. Most likely bidirectional associations are at work, and future research must appreciate such associations occurring among the three family domains by incorporating these potential relations into their study design. Also, the sibling domain has to be further investigated. Because of the enduring relations in this domain, it would be important to better understand the impact of sibling relationships on child and adolescent obesity.
Covariates and moderator/mediator effects Critique. The majority of studies (81%) adjusted for gender, SES, and ethnicity as covariates, but omitted other influential covariates, such as maternal BMI and parental perception of child/adolescent weight, which may represent an overlooked characteristic in families that could have a moderating/mediating effect. Using covariates is important in all research designs, but especially with experimental and longitudinal studies.
Experimental studies in which an independent variable is manipulated while all other variables, including covariates, are held constant across the experimental and control groups provide the strongest evidence for causality. Only seven studies in the review accomplished this. Additionally, the longitudinal studies were commonly based on observational or survey data. This approach can make such studies susceptible to spurious relationships if all the relevant covariates are not accounted for.
Recommendation. Studies must continue to use covariates in their research on familial correlates of child and adolescent obesity. Because of the multiple levels within the family system and potential bidirectional associations within family relationships, it would be important to use covariates to reduce confounding results. Gender, SES, and ethnicity are typically used in such analyses and should be continued to be used. Other covariates, such as maternal weight, education, or years in the country may also be used to underlie the importance of measurement and analysis of appropriate covariates to fully account for third-variable effects. Investigating mediator or moderator effects would also be important. Several family domains had inconsistent findings that should be explored further. It may be that other variables that moderate or mediate the association were not investigated. Testing mediator/moderator effects will allow researchers to determine in what situations the associations among variables are stronger or weaker, to differentiate between direct and indirect (mediated) effects, and to account for the relationship between the IV and DV (moderator).
Future questions to be asked by researchers
Based on the results from each of the family systems reviewed, several interesting questions for future research are warranted. First, for the parenting domain, it would be interesting to help tease out the mixed results found with the parenting practices research by looking at potential confounders. For instance, questions related to the impact of child weight and parent weight would be useful, including the following:
• do mothers pressure their thinner children to eat, whereas they are 
